Introduction
Starting from the 1977 summer workshop held at Brookhaven1, the authors have been working on the development of a fine grained hodoscope for use in the very high rate environments which might be expected to prevail at a high luminosity accelerator.
Earlier work on scintillating filaments2 produced 1 mm diameter scintillators with a useful length of the order of 15 cm. In order to produce larger useful lengths it was decided to use the expertise of the fiber optics industry and to draw and coat scintillating optical fibers with a cladding of lower refractive index than that of the scintillator (about 1.6). Early results of this effort have been previously reported on3 )415 and in the present report we summarize the successes and failures of this effort. We also report on the fabrication scheme currently employed to assemble a prototype hodoscope by coupling 4 mm diameter fibers to 11 mm diameter Photo Multiplier Tubes (PMT). We also present the progress made in coupling the fibers via a short tapered light guide to an Avalanche Photo Diode (APD) operated in the Geiger mode.
Fiber Development
The hodoscope element is a scintillating optical fiber produced by drawing a 1 inch diameter PVT scintillator preform, to a fiber which is clad in line with one of several optical cladding materials. The bond between the silicone cladding and the PVT core is rather weak, and the resulting fiber deteriorates as a result of handling. We plan to explore the possibility of applying a buffer coat on top of the silicone cladding in order to improve its ability to be handled.
Two methods of applying tension to the fiber as it is drawn have been employed. In one case the fiber is wrapped around a capstan and then around a take-up reel which supplies the tension. In the other method the tension is applied via pinch-wheels, and the fibers are cut into canes of appropriate length as they are being drawn.
The disadvantage of the capstan method is that as the fibers are wound on the take-up reel, they aquire a permanent set corresponding to the radius of the wheel. For 1 mm diameter fibers this is no problem as they can easily be stretched straight after being cut to size. For larger diameters this is not practical and the pinch-wheel cane-draw method is used. The disadvantage here is that the pinchwheel damages the silicone surface. To compensate for this the cladding is made extra thick -about 90 microns as opposed to about 10 microns.
Using the cane draw, the optical yields are generally worse than using the capstan draw. In all cases, the poor bonding results in poor quality control giving variations from run to run of the order of 40%. 
